The Barn Owl (Tyto alba), Long-eared Owl (Asio otus), and Tawny Owl (Strix aluco), all three middlesized nocturnal raptors, are sympatric species in Europe. The Barn Owl and Long-eared Owl inhabit grasslands, whereas the heavier Tawny Owl inhabits forest (Mikkola 1983) . In contrast to these other raptars, the Barn Owl in Europe is already at the northern limit of its geographical distribution (Taylor 1994 Baudvin et al. 1991 ). This assumption apparently is based on a single study in which some individuals that suffered a severe food scarcity were used (Piechocki 1960). To determine whether the Barn Owl should be considered as a "lean" species with little lipid reserve, we compared the adiposity of Barn Owls, Long-eared Owls, and Tawny Owls, none of which were emaciated or breeding. We also studied the insulative value of the plumage in the three species.
METHODS
Barn Owls, Long-eared Owls, and Tawny Owls killed by cars on motorways were collected in 1992-1994 in Alsace-Lorraine, northeastern France. We used intact specimens for which the sex was determined by gonad identification. Some birds reached a critical phase of starvation as evidenced by the absence of abdominal adipose tissue and were therefore excluded from this study. Only nine Long-eared Owls (five males, four females) and eight Tawny Owls (six males, two fe- Analysis of variance (ANOVA), followed by the Student-Newman-Keuls test, was used to compare differences between groups. When data failed the normality test, the Kruskal-Wallis test was performed followed by Dunn' s test (Scherrer 1984).
Because the daily energy expenditures of captive Barn Owls are higher compared to those of Long-eared and Tawny Owls (Wijnandts 1984), it can be concluded that the winter vulnerability of the Barn Owl is due to a higher metabolic rate. This might be related to the low efficiency of feather insulation as homeothermy would be difficult to maintain at low ambient temperatures. The insulation efficiency calculated with the feather mass scaled to skin area was significantly lower for the Barn and the Long-eared Owl than for the Tawny Owl (Table 1) .
RESULTS
Body and carcass mass, and body protein of Barn Owls and Long-eared Owls were significantly lower than those of Tawny Owls (Table 1) . However, the mass of body lipid and adiposity (average 11%) did not differ significantly among the three nocturnal raptors. Thus, Barn Owls were not leaner than Long-eared Owls or Tawny Owls.
DISCUSSION
Our results are in contrast to those of Piechocki (1960) which has been extensively cited over the years Importantly, the Barn Owl is the only species among the three for which the tarsi are sparsely feathered and the feet unfeathered (Grass6 1950). The low insulation efficiency of the Barn Owl may be a characteristic linked to the fact that this species generally inhabits tropical regions, although it also reaches temperate areas (Taylor 1994). In the northern limit of its geographical distribution, the Barn Owl could be more vulnerable to winter conditions. Thus, prey requirements for the Barn Owl in the field would be more important than for other raptors despite a similar assimilation efficiency of food (Kirkwood 1979, Wijnandts 1984). Diet also could influence energetic requirements. In France, Barn Owls usually prey upon voles, mice and shrews (Baudvin et al. 1991) . The Long-eared Owl and the Tawny Owl also hunt small mammals but rely more heavily on birds than does the
